Abstract. Sexual allocation was examined in a dense (28/m2) population of Elliptio complanata (Lightfoot) in Lac de l'Achigan, Quebec. The gonads of individuals in this population contained mixtures of male and female tissue with 6% containing > 10% and <90% female tissue. The sex ratio was determined by microscopic examination of gonads and was found to be skewed toward males.
1989] Hermaphroditism in Elliptio 93
investigation of the possibility of protandrous sequential hermaphroditism in freshwater bi valves seems warranted.
If simultaneous hermaphroditism is to be a successful strategy then hermaphrodites must be capable of fulfilling both female and male sexual functions. Some evidence exists, how ever, that this is not true in freshwater bivalves.
For example, hermaphroditic Carunculina parva produced eggs that were smaller than those of pure females (van der Schalie 1970) . Kat (1983) suggested that some hermaphroditic animals Elliptio populations (Heard 1979) . Second, we test the hypothesis that the relative frequency of the sexes of Elliptio complanata varies signif icantly with body size (a correlate of age). Third, we test the hypothesis that the probability of ovum production is proportional to the fraction of female tissue in the gonad. Fourth, we ex amine the idea that purely male or female or ganisms are found more closely spaced than hermaphrodites.
Methods
Elliptio complanata was examined during early July in a dense (28/m2) and highly aggregated ( The hypothesis that ovum production prob ability is related to sexual allocation was tested on the same population of 810 animals as above.
Samples were taken on 5 July, which is 1-2 months after spawning and a few weeks before the release of glochidia (Matteson 1948) . The contents of the plastic bag in which the animal was collected and the suprabranchial chamber of each mussel were examined microscopically for the presence or absence of eggs and glo chidia. The relative frequency of presence of ova or glochidia in the suprabranchial chamber was tabulated for each of the five sex classes and the relationship examined graphically.
The hypothesis that males and females are found in denser aggregations than hermaph rodites was tested using the 543 mussels that were at least 0.5 m interior from the periphery of our study site. The degree of aggregation was measured as the number of other mussels found within a 0.5 m radius of each individual. Tests for differences in the spatial density frequency distribution among sex categories were made using a x2 test (Conover 1971).
Results and Discussion
Elliptio complanata was more frequently her maphroditic in Lac de l'Achigan than has been previously observed in this genus. We found that E. complanata was commonly hermaphro ditic which contrasts directly with the research of Kat (1983) . (Table 1) , us ing our quantitative sex categories, which is greater than the proportion of hermaphrodites in any other population of Elliptio yet investi gated. Heard (1979) found a population of E.
icterina with 5.6% hermaphrodites and a popu lation of E. buckleyi with 5% hermaphrodites.
The two populations (266 animals) of E. com planata examined by Heard (1979) revealed only Organisms were considered to be "male" or "female" if their gonad contained >90% of that tissue. Other sexual categories are defined in text. Our data suggest that EUiptio complanata is a protandrous, sequential hermaphrodite. Table   2 shows that samples of smaller animals contain as much as 4.3 times as many males as females.
The male: female sex ratio decreases somewhat in medium sized animals but never reaches the equality seen in other populations of mussels (e.g., Heard 1979 ) and most animal populations (Hamilton 1967 and would therefore be concentrated in small or small and medium sized organisms. Instead, the degree of simultaneous hermaphroditism seems to increase from 3% of the population in small organisms to 11% in large ones (Table 2) . Van der Schalie (1970) Frequency distributions of the number of other mussels within 0.5 m of mussels of different sex categories suggest that hermaphrodites might even be found in slightly denser aggregations than dioecious organisms (Fig. 6 ). x2 analysis of these data shows, however, that males, females and hermaphrodites have spatial density fre quency distributions that are not significantly different from each other (x2 = 4.074, p = 0.25).
Within this population there is no tendency for relatively isolated organisms to be hermaph roditic or for clumps to contain proportionately more dioecious organisms. 
